SUMMARY The course of primary ocular infection with guinea-pig inclusion conjunctivitis agent was followed in 2 groups of animals. One group of fully grown animals was repeatedly scraped; the other of small animals was used on 1 occasion only and scraped after clinical examination. The intensity of conjunctival inflammation was measured, conjunctival scrapings were taken, and the numbers of polymorphonuclear cells, mononuclear cells, and epithelial cells containing chlamydial inclusions were counted, and the level of antibodies in serum was measured. It was found that inflammation of the conjunctiva lasted for about 30 to 40 days, and the clinical features (oedema, hyperaemia, papillary reaction) were very similar in the 2 groups. Inclusions and polymorphonuclear cells were found for up to 21 days, and mononuclear cells were found on days 7 to 25. Serum antibodies were first detected on day 10 and reached a peak on day 21. The intensity of inflammation was significantly higher on day 2 in the animals which had been scraped. After this the severity of the inflammation and the course of disease were similar in the 2 groups.
Guinea-pig inclusion conjunctivitis (GPIC) is a naturally occurring disease of guinea-pigs, caused by a member of the species Chlamydia psittaci.1 2 Kazdan et al.3 described the clinical features of naturally occurring and experimentally induced disease. Treharne4 measured the number of inclusions and inflammatory cells in conjunctival scrapings taken at various stages of the disease and the levels of antichlamydial antibodies in sera.
In this study we have looked at the clinical aspects of primary ocular infection, quantified the intensity of inflammation, and attempted to correlate this with the microbiological, cytological, and serological findings.
Materials and methods

ANIMALS
Female albino guinea-pigs of the Dunkin-Hartley strain were used. Those in the first experiment were fully grown animals weighing 600 to 700 g, Correspondence to Dr M. A. Monnickendam. those in the second experiment weighed 220 to 250 g at the start of the experiment.
ORGANISMS AND INFECTION
GPIC agent, strain AIO, grown in the yolk sacs of embryonated hens' eggs, was used. Animals were infected by putting 1 drop of inoculum (containing 106 EID50) on to the conjunctiva. Erythema (upper) ,, In both experiments the incubation period was less than 2 days.
DURATION AND SEVERITY
The duration of conjunctival inflammation was 21 to 40 days with a mean duration of 30 days. In the first experiment there was a large increase in the intensity of inflammation on day 2. This gradually decreased until day 7, increased for a further week, and then declined (Fig. la) . In the second experiment the intensity of inflammation observed on day 2 was significantly lower than in the first experiment (P<0 001). The responses seen from day 4 onward were very similar to those seen in the first group (Fig. la) .
SIGNS
A mild to moderate lacrimation and discharge were present throughout the infection in both groups of animals. Erythema and swelling of the lids was observed on day 2 in all 5 animals in the first experiment and persisted in some animals until day 21. In the second experiment these signs were not as common or as severe.
In the bulbar conjunctiva moderate to severe oedema was present from day 2 to day 21 in both groups of animals, and mild oedema was still present on day 35 in the second group (Fig. 2a) . In the first experiment moderate hyperaemia was observed from day 2 to day 10, and very mild hyperaemia was still present on day 25. In the second experiment no hyperaemia was seen until day 4, and mild hyperaemia persisted until day 35 (Fig. 2b) .
In the palpebral conjunctivae the severity of hyperaemia, diffuse infiltration, and papillary hypertrophy was the same in upper and lower lids. The No inclusions were found in scrapings taken before infection. In the first experiment, in which animals were scraped immediately before infection, the percentages of epithelial cells containing inclusions increased on days 2 and 4, reaching a peak on day 7 (mean 16%). The percentage then declined steadily, and no inclusions were seen on day 21 (Fig. lb) . In the second experiment, in which animals were not scraped before infection, the percentage of inclusions seen on day 2 was significantly lower than in the first experiment (0O01>P>0002). The highest level (mean 10-5%) was seen on day 4, and there was a decrease on day 7, when the percentage of inclusions was again significantly lower than in the first experiment (0 02>P>0 01). There was a further decrease between days 10 and 14, and no inclusions were seen after day 17 (Fig. Ib) .
At the peak of infection, when a large number of cells were infected, inclusions were found in groups of adjacent epithelial cells (Fig. 3) .
POLYMORPHONUCLEAR CELLS
Polymorphonuclear cells were rarely seen in scrapings from normal eyes. Those seen during infection consisted almost entirely of neutrophilic cells; eosinophils and basophils were very rarely seen. In the first experiment there was a massive increase in the level of polymorphonuclear cells following inoculation, with a mean peak value of 2450% on day 2, followed by a large reduction on day 4 (Fig.  lc) . There was a second peak on day 10 (mean level 980%), after which the number of cells steadily declined, returning to normal levels by day 25. In the second experiment there was a much smaller increase in neutrophils, with a mean peak level of 130% on day 10, followed by a gradual decrease, returning to normal levels on day 21 (Fig. 1c) .
MONONUCLEAR CELLS
A few mononuclear cells were seen before infection in the animals used in the first experiment. In both experiments the number of mononuclear cells increased significantly between days 4 and 7 (0 02> P>0 01), to reach mean peak levels of 80% and 55% respectively (Fig. Id) . Lymphocytes predominated, though some lymphoblasts, plasma cells, macrophages, and monocytes were also seen. In the first experiment the number of cells remained high (45% to 75%) until day 21, and returned to preinfection levels by day 25. In the second experiment relatively high numbers were seen on days 10 to 24 (25% to 40%); at day 35 the mean level was 100/.
SERUM ANTIBODIES
Total serum antibodies against GPIC agent were measured in the animals used in the second experiment. No antibodies were present on day 0, and none were detected until day 10, when 2 out of 4 animals were positive at the first dilution (1/8). On day 14 all 4 sera contained antibodies, and there were further increases on day 17 and 21. On day 35 all 4 animals had levels of 1 in 64 (Fig. le) .
Discussion
There are 2 features of the normal guinea-pig eye which have led to some confusion when clinical signs in guinea-pig eyes have been compared with signs in man. Firstly, the normal guinea-pig eye has superficial corneal vessels which extend from the limbus toward the centre of the cornea; these can be seen with the aid of an operating microscope or slit-lamp. When the eye is infected, these vessels dilate and are more easily seen, but should not be mistaken for pannus. Secondly, there are masses of lymphoid tissue in the upper and lower palpebral conjunctivae of the normal guinea-pig, which are also found in the fetal guinea-pig,6 and they should not therefore be mistaken for the follicles which develop on the conjunctivae in trachoma. In the experiments described here we observed what appeared to be follicles, which on histological examination proved to be the normal folds of the conjunctiva, swollen during infection (unpublished results).
The clinical signs and the course of the disease were very similar in the 2 groups of animals. It is evident that changes in the intensity of inflammation were not directly related to changes in the numbers of inclusions, polymorphonuclear cells, or mononuclear cells alone. Different patterns of cellular reaction were seen at different stages of the disease. The percentage of epithelial cells containing inclusions reached a peak early in the disease (days 4 to 7) and then decreased; none were seen after about day 20. Increased levels of polymorphonuclear cells were found only when inclusions were also present.
The mononuclear cells had a different pattern of behaviour from polymorphonuclear cells and inclusions; few were seen until day 7, when a sharp increase occurred. High levels were maintained until about day 20. It is interesting to note that after the increase in mononuclear cells on day 7 the percentage of epithelial cells containing inclusions decreased, and the high level of mononuclear cells was maintained until no more inclusions were found. Antichlamydial antibodies were not consistently found until day 14, when the number of inclusions had already decreased. These results are similar to those of Treharne,4 who found the highest percentage of epithelial cells containing inclusions on days 4 to 8, whereas antibody titres of 1/8 or more were not found in all animals until day 15.
The role of trauma on primary ocular infection was examined by comparing the 2 experiments, one using animals which were scraped repeatedly, the other using animals which were not scraped. The levels of inflammation were very similar in the 2 groups of animals except on day 2, when the levels of inflammation, polymorphonuclear cells, and inclusion-containing epithelial cells were significantly higher in the scraped group. Although the levels of inflammation after day 2 were very similar in the 2 groups, the level of inclusions was generally higher in the scraped group of animals, and this was associated with higher levels of inflammatory cells, particularly polymorphonuclear cells. We therefore conclude that the major effect of scraping is on the very early stages of infection. When adult human volunteers were inoculated with strains of C. trachomatis isolated from 2 babies with ophthalmia neonatorum, Jawetz et al.7 found that scraping had no effect on the susceptibility of the conjunctiva to infection or the course of the disease.
In the following paper8 we describe the effects of reinfection with GPIC agent, which produces chronic disease and lesions similar to those of trachoma.
